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INTRODUCTION
According to Nation (1990, 1994, 2001), knowing a word entails
knowing:
its pronunciation(s)
its spelling(s)
its underlying, or core, meaning
its range of meanings
the grammatical patterns it ﬁts into
the a$xes its can take
the other words that ﬁt into the same lexical sets
its typical associations
its collocations
its connotations and the social contexts in which it is used
whether it is commonly used or not
To this list, we can add knowing the phrasal constructions the word
is part of. Phrasal constructions are “combinations of lexis and
grammar, and . . . typically consist of a partly ﬁxed lexical core plus
other items” (Stubbs 2007, 163), and are especially important for
frequent words since, as Stubbs has observed, “frequent words are
frequent because they occur in frequent phrasal constructions” (Stubbs
2007,181). In form, they range from very ﬁxed multiword expressions,
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for example, on hand and by the way, to more variable expressions, e.g.,
what/where/why/how on earth, the task/job/issue/problem/matter at
hand, to even more variable expressions.
Corpus linguistics gives us the tools and techniques with which to
investigate most of the factors involved in knowing a word (with the
possible exception of typical associations). They are used in this study
to investigate a phrasal construction containing the word hand and
extended phrasal constructions that it is also part of and, in the process
throw light on several of the factors listed above. The main corpus used
in the study is the 112,102,325 running word British National Corpus
(BNC) XML edition (2007), and the main corpus linguistic tool used was
an updated version of the software supplied with the BNC (Xaira 1.25)1.
Details of other corpora and tools used will be given in the relevant
sections.
I shall use the following conventions throughout the paper.
Lemmas will shown in upper case, e.g., HAND, and word forms,
including multiword expressions, in italics, e.g., hand, hands, handing,
handed. In the text, frequencies will be in   brackets, e.g., 56.
Hand
HAND is a very frequent lexical item, and its combined noun and
verb lemmas occur 55263 times in the BNC. The noun lemma HAND is
176th most frequent in the BNC 50168 and the 24th most frequent
noun lemma. It is also highly polysemous, with the Collins COBUILD
English Dictionary for Advanced Learners (COBUILD)2 (2001) listing 55
meanings for noun and phrase uses. The verb HAND 4967 is the
1868th most frequent lemma and the 359th most frequent verb lemma.
COBUILD gives two meanings for verb uses.
Included among the deﬁnitions for noun and phrase uses of HAND
are deﬁnitions for 43 phrasal constructions. Among them the following
prepositionhand bigram constructions, which together account for
10.85 of the uses of the noun hand 32141.
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in hand 1310
to hand 580
by hand 528
at hand 486
out of hand 376
on hand 362
before hand 15
under hand 8
o# hand 6
Other ﬁxed or relatively ﬁxed constructions containing hand are:
from hand to hand 27
hand over hand 14
hand in hand 274
hand in hand with 100
cap in hand 26
hand in glove with 12
on the one/other hand 1418/5302
from hand to mouth 11
with a heavy hand 1
with hand on heart 5
hand in marriage 14
hand and foot 52
hand over ﬁst 7
near/close at hand 42/106
Neither of these lists includes phrasal constructions containing verbs or
the plural hands, yet collectively 10434 they account for 21 of the
noun lemma HAND and 32 of the singular noun hand.
On Hand
The bigram on hand was chosen as the focus of this study. As a ﬁrst
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step two dictionaries and one other reference book were referred to. All
are designed to be useful for learners of English as a second or foreign
language. The picture they paint of the expression is not altogether
consistent.
On hand is deﬁned in the Cambridge Advanced Learners
Dictionary3 (CALD) (2008) as:
near to someone or something, and ready to help or be used if
necessary
A 1200-strong military force will be on hand to monitor the ceaseﬁre.
For those of you who don’t have an atlas to hand, Newcastle is a city in
the north-east of England.
It also claims that it is synonymous with the phrasal expression to hand
in the UK4 (see the second example sentence) and with available and
accessible.
The COBUILD explains its use:
If someone or something is on hand, they are near and able to be
used if they are needed.
The Bridal Department will have experts on hand to give you all the
help and advice you need.
There was simply no cash on hand to meet the cost of food.
It shows it is synonymous with available and also provides the following
colligation information:
PHR after v
v-link PHR5
In their work related to Pattern Grammar, Francis, Hunston and
Manning (1998) classify on hand as a member of what they call the
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‘standby’ group of noun patterns, which consist on call, on hand and on
standby. They claim that:
These nouns are used to indicate that someone is ready to do
something if they are needed.
Hundreds of workers on standby ready to go to the worst a#ected
places.
There is both overlap and idiosyncrasy in the information in these
reference books. All the deﬁnitions above include the idea of ‘readiness
in the case of necessity’ COBUILD and CALD also include the idea of
‘proximity’ ‘being used’ and ‘human and inanimate participants’ Only
the CALD deﬁnition includes the idea of ‘help’ and Francis, Hunston
and Manning appear to restrict the participants to ‘humans’ This study
aims to look closely at the use of the expression on hand in order to ﬁnd
its semantic features, and collocation and colligation features.
THE STUDY
Contexts of Use
Tables 1 to 7 show the origins and some of the features of the texts
in the BNC that contain the phrasal expression on hand.6 In this very
coarse analysis, relatively high ﬁgures for both frequency and range
have been taken as indicating an association between them.
Geographically on hand appears to be most strongly associated with
publications from the UK Midlands, although there is no evidence to
suggest that it is related to a particular dialect (Table 1). It also seems to
be more closely associated with written texts than spontaneous,
transcribed speech (Table 2), particularly with the text classes of “other”
publications and unpublished writing, and possibly with newspapers
(Table 3). There appears to be no particular association with spoken
contexts, but there is too little data for a safe interpretation (Table 4).
On hand is also associated with “other” published and “to-be-spoken”
written mediums (Table 5) and with the written domain of informative
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leisure writing (Table 6). It also more strongly associated with texts of
low to medium written di$culty (Table 7).
Table 1. Places of publication of BNC texts containing on hand
Publication
place
Frequency
Total
words
Per
million
words
Texts
Total
texts

texts
US 1 603010 1.66 1 14 7.14
Ireland 7 645561 10.84 3 37 8.11
UK: North 29 4295447 6.75 21 191 10.99
UK: Midlands 26 2901778 8.96 17 93 18.28
UK: South 200 67278853 2.97 158 1853 8.53
Overall 262 75121639 3.49 199 2174 9.15
Table 2. Text modes of BNC texts containing on hand
Text
mode
Frequency
Total
words
Per
million
words
Texts
Total
texts

texts
Written 345 100522948 3.43 261 3140 8.31
Transcribed speech 17 11955895 1.42 13 908 1.43
Overall 362 112478843 3.22 274 4048 6.77
Table 3. Text classes of BNC texts containing on hand
Text
class
Frequency
Total
words
Per
million
words
Texts
Total
texts

texts
Written
Academic prose 8 17831029 0.45 8 497 1.61
Fiction and verse 37 19419137 1.91 29 452 6.42
Non-academic prose 57 27320013 2.09 48 744 6.45
Newspapers 74 10660246 6.94 43 486 8.85
Other published 126 20323023 6.20 103 711 14.49
Unpublished 43 5023649 8.56 30 251 11.95
Spoken
Conversation 2 4966970 0.40 1 153 0.65
Other 15 6988925 2.15 12 755 1.59
Overall 362 112532992 3.22 274 4049 6.77
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Table 4. Spoken context of BNC texts containing on hand
Spoken
context
Frequency
Total
words
Per
million
words
Texts
Total
texts

texts
Educational/ 3 1870659 1.60 3 169 1.78
Informative
Business 3 1454284 2.06 3 129 2.33
Public/Institutional 2 1882227 1.06 2 262 0.76
Leisure 7 1781755 3.93 4 195 2.05
Total 15 6988925 2.15 12 755 1.59
Table 5. Written medium of BNC texts containing on hand
Written
medium
Frequency
Total
words
Per
million
words
Texts
Total
texts

texts
Book 105 57994435 1.81 88 1411 6.24
Periodical 161 32418506 4.97 115 1208 9.52
Other published 35 4754527 7.36 27 238 11.34
Unpublished 28 3995569 7.01 22 249 8.84
To-be-spoken 16 1414060 11.31 9 35 25.71
Total 345 100577097 3.43 261 3141 8.31
Table 6. Written domain of BNC texts containing on hand
Written
domain
Frequency
Total
words
Per
million
words
Texts
Total
texts

texts
Imaginative
Imaginative 37 19830949 1.87 29 476 6.09
Informative
Natural & pure 4 4309257 0.93 3 146 2.05
science
Applied science 29 8061301 3.60 25 370 6.76
Social science 38 15843240 2.40 28 526 5.32
World a#airs 53 19448899 2.73 40 483 8.28
Commerce & ﬁnance 25 8236701 3.04 21 295 7.12
Arts 36 7561380 4.76 31 261 11.88
Belief & thought 12 3448461 3.48 11 146 7.53
Leisure 111 13836909 8.02 73 438 16.67
Overall 345 100577097 3.43 261 3141 8.31
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Key Words and Distinctive Semantic Prosody
The purpose of this section is to ﬁnd the words in the sentences
containing on hand that characterise the sentential contexts of the
constructions use. This has been done by creating a ‘corpus’ of
sentences with the expression on hand and comparing the frequencies of
the words in it with those in the Freiberg LOB (FLOB) corpus,7 a general
corpus of about one million words of British English written texts from
1991. Words which occur statistically more signiﬁcantly (Log-
likelihood) are ﬂagged as ‘key words’. Scott and Tribble (2006) claim
that these ‘key words’ show the ‘aboutness’ of texts. In this study, we are
using it somewhat atypically to show the ‘aboutness’ of sentences
containing instances of a phrasal construction. This is somewhat
similar to Gabrielatos (2007), who compared a corpus of conditional
sentences with one of non-conditional sentences.
Key words appear to share a lot in common with the concept of
semantic prosody: “[A] word may be said to have a particular semantic
prosody if it can be shown to co-occur typically with other words that
belong to a particular semantic set” (Hunston and Francis, 2000:137).
The major di#erence between them in practical terms is semantic
prosody is usually inferred without the statistical ﬁltering used to
obtain key words. In other words, key words are likely to indicate a
very distinctive semantic prosody of on hand.
In order to carry out this study, all the sentences containing on hand
362were extracted from the BNC and saved in a plain text ﬁle of 9175
words (with on hand collapsed to onhand). This was compared to the
Table 7. Written di$culty of BNC texts containing on hand
Written
di$culty
Frequency
Total
words
Per
million
words
Texts
Total
texts

texts
Low 98 19715336 4.97 72 694 10.37
Medium 212 52817006 4.01 157 1624 9.67
High 35 28044755 1.25 32 823 3.89
Overall 345 100577097 3.43 261 3141 8.31
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reference corpus, FLOB, using the keyword facility in AntConc
(Anthony 2007). Only words with a frequency of over six
(approximately 2 per hundred occurrences of on hand) and p-value of
under 0.01 were considered as key words.8
The results are shown in Table 8. Several groups of semantically
related word can be seen.
Table 8. Key words characterising the use of on hand.
Word Frequency
Keyness
(Log-Liklihood)
p
help 42 113.956 .0001
advice 28 110.585 .0001
to 410 77.126 .0001
will 85 71.695 .0001
experts 14 62.896 .0001
waited 13 60.167 .0001
always 29 55.490 .0001
sta# 21 55.447 .0001
be 138 54.728 .0001
queries 9 52.724 .0001
foot 13 47.099 .0001
your 31 44.561 .0001
o#er 16 43.537 .0001
advise 8 40.997 .0001
and 315 39.327 .0001
goal 10 37.304 .0001
answer 13 33.948 .0001
give 17 26.496 .0001
pm 8 25.726 .0001
ball 8 21.005 .0001
were 50 20.894 .0001
health 12 18.827 .0001
with 95 18.524 .0001
needed 9 17.749 .0001
o$cer 8 17.209 .0001
training 8 15.848 .0001
someone 10 15.808 .0001
questions 8 15.531 .0001
available 8 14.073 .001
record 7 12.732 .001
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queries 9, 52.724log-likelihood, questions 8, 15.531 and
problem 8, 7.846 suggest questions/problems
help 42,113.956, advice 28,110.585, advise 8, 40.997, answer
13, 33.948 and information 7, 8.500 suggest answers/help
experts 14, 62.896, sta# 21, 55.447, o$cer 8, 17.209 and
someone 10, 15.808 indicate human participants
experts and o$cer may also indicate status
our 20, 12.695, you 61.12.431 and your 31, 44.561 possibly
indicate an orientation towards 1st/2nd person and an ‘involved’
interpersonal function
will 85, 71.695 suggests a future orientation
needed 9, 17.749, necessary 7, 10.249 and need 12, 9.628
indicate necessity
o#er 16, 43.537, give 17, 26.496 and present 8, 9.542, suggest
a benefactor/giver and a beneﬁciary/recipient.
pm 8, 25.726 indicates on orientation towards speciﬁc times.
goal 10, 37.304 and ball 8, 21.005 indicate an orientation
Table 8. continued
Word Frequency
Keyness
(Log-Liklihood)
p
our 20 12.695 .001
any 24 12.694 .001
you 61 12.431 .001
experience 7 11.655 .001
also 24 10.777 .01
necessary 7 10.249 .01
need 12 9.628 .01
present 8 9.542 .01
hour 7 9.231 .01
information 7 8.500 .01
team 7 8.328 .01
problem 8 7.846 .01
are 56 7.835 .01
make 17 7.694 .01
keep 8 6.932 .01
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towards ball games (sport).
waited 13, 60.167 and foot 13, 47.099 appear to be related to
the idiom wait on hand and foot.
Link-verbs be 138, 54.728, were 50, 20.894 and are 56, 7.835
suggest a colligation pattern (and multiple subjects), as do to 410,
77.126 and with 95, 18.524.
Consistent with the information in the dictionaries (COBUILD and
CALD) and reference book (Francis, Hunston and Manning 1998)
discussed above, the evidence from this section indicates that ‘necessity’
is an important part of the semantics of on hand. Also one each of the
examples in the COBUILD and CALD use the modal verb will, reﬂecting
the future orientation found here. In contrast to the COBUILD and
CALD, however, the phrasal construction appears to have a preference
human participants rather than inanimate ones. The idea of help, which
was only in the CALD deﬁnition, also appears to be strongly associated,
as do the ideas of problem/solution (e.g., questions/problems and
answers/help) and benefactor/giver and beneﬁciary/recipient. There is
also an indication of an association with ball games.
In addition to the semantic associations, there are also associations
with the link-verb BE and the prepositions to and with. These would
seem to indicate that on hand may form extended phrasal constructions
with other constructions. In the dictionaries, the strong relationship
with the link-verb BE is reﬂected in one example sentence in the
COBUILD and one in the CALD. Another key word was to, which is used
as an inﬁnitive marker in one example sentence in the CALD and both
in the COBUILD. The other ‘key preposition’ with does not appear in
any of the example sentences.
Extended Phrasal Constructions
Colligation has been deﬁned as “the grammatical company a word
keeps and the positions it prefers; in other words, a word’s colligations
describe what it does grammatically” (Hoey 2001,234). In this section,
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we will investigate the grammatical company on hand keeps. The
techniques used in this section to analyse colligations are partly visual
and partly statistical. The visual technique simply uses tables of
frequencies at all positions from ﬁve words to the left of the on hand
node to ﬁve words to the right, i.e. a ten word window, and mosaic plots,
association plots and doubledecker plots of the same data produced with
R (R Development Core Team 2009). The statistically assisted part used
an AWK script9 to calculate Berry-Rogghe’s z-scores (a measure of
strength of association between the node and parts of speech according
at particular slots in the ten word window) (Oakes 1998) from the tables
of freqencies. The analyses were carried out in two stages: the ﬁrst
using the BNC POS (part of speech) tags, and the second the more
ﬁne-grained BNC c5 tags.
Raw Frequencies and Intuitive Judgements
POS tags
Table 9 gives the raw frequencies for each part of speech occurring
at positions within a ten-word window from ﬁve words to the left of the
node (on hand) up to ﬁve words to the right of the node, and Figure 1
Table 9. Contingency table of frequencies of POS tags a ten word window
around on hand
Frequency
Total Left L5 L4 L3 L2 L1 R1 R2 R3 R4 R5 Right
ART 230 75 26 22 18 8 1 3 44 53 29 26 155
ADJ 278 145 41 36 35 30 3 4 11 42 40 36 133
SUBST 864 522 98 97 143 123 61 9 45 84 109 95 342
PRON 242 122 31 30 32 20 9 2 25 49 23 21 120
PREP 445 89 24 23 15 27 0 222 11 37 41 45 356
VERB 807 486 39 43 45 115 244 11 178 33 45 54 321
ADV 181 105 20 18 15 16 36 8 14 24 16 14 76
XXX 339 154 47 47 33 21 6 75 15 20 28 47 185
CONJ 217 104 34 44 22 2 2 28 17 17 27 24 113
INTERJ 4 1 1 0 0 0 0 0 0 2 1 0 3
Note: Unclear (UNC) tag not shown
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shows the same data graphically in the form of a mosaic plot10. From
the frequencies and heights of the tiles in the mosaic plot, we can get an
impression of which parts of speech are associated with particular
positions on either side of the node.
Articles (ART) have a frequency of 230 at a rate of 0.64 per node
and tend to occur at R2 44 and R3 53 and, unsurprisingly, avoid
positions close to the node, R1 3, L1 1 and L2 8. Adjectives (ADJ),
which occur 278 times at a rate of 0.77 per occurrence of the node,
generally avoid positions close to the node, L1 3, R1 4 and R2 11
and seem to be attracted to R3 42. Nouns (SUBST) are the most
frequent, occurring 864 times in the 10 word window, at a rate of 2.39
per occurrence of on hand. Positions L2 123 occurrences, L3 143
and R4 109 attract the most nouns, while positions L1 61, R1 9
and R2 45 attract the fewest. Pronouns (PRON) occur 0.67 times per
occurrence of on hand for an overall frequency of 242. There also
appears to be a tendency for pronouns to avoid L1 9 and R1 2 but be
attracted to R3 49.
Figure 1. Mosaic plot of the data in Table 8.
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Prepositions (PREP) occur 445 times, 1.23 per occurrence of on hand,
and appear to be particularly strongly attracted to R1 222 but
repelled from L1 0, L3 15 and R2 11.
The second most frequent part of speech is verbs (VERB), which
occur 807 times, or 2.23 per occurrence of on hand. In contrast to nouns,
verbs appear to be strongly attracted positions close to the node, L1
244 and R2 178, but repelled from L5 39, L4 43 L3 45, R1
11, R3 33, R4 45 and R5 54. Adverbs (ADV) occur with a
frequency of 181, 0.5 per occurrence of the node. The have a tendency
to occur at L1 36 and appear least at R1 8.
Punctuation (XXX) occurs 339 times, or 0.94 per occurrence of the
node. It is uncommon at L1 6, suggesting that the phrasal
construction on hand rarely begins a sentence or clause, and also at L2
21 and R2 15. In contrast, it is frequent at R1 75, indicating that
on hand may come relatively frequently at the end of a sentence. There
were 217 conjunctions (CONJ), or .60 per node. They appear to be
attracted to L4 44 and L5 34 and repelled by L1 2 and L2 2.
Interjections (INTERJ) occur too infrequently (4 times) to suggest
any reliable patterns.
Z-scores: A Statistics-aided Approach
Z-scores show the strength of association between words and/or
POS classes in a corpus. Table 10 shows the z-scores for each POS class
and individual positions, and two and three-slot spans. Z-scores over
2.576 are signiﬁcant at the 0.01 level and have been highlighted in the
table. Comparing the size of the z-scores for POS classes at individual
and the spans is likely to be helpful for deciding whether colligations are
closely associated with single positions or whether they are associated
with a range of contiguous positions within the L5 to R5 window
around the node. For example articles (ART) have a z-score of 4.09 at R
3, 8.54 at R2R3, 6.61 at R3R4, 3.15 at R4R5, and 6.97 at R3R5, which I
would claim indicates that, since R2R3 has a higher z-score than the
others, articles are most strongly associated with the R2R3 pair of slots.
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Following a similar line of reasoning, adjectives (ADJ) would appear
to be associated with L5L4 and R3R4, nouns (SUBST) with L3L2 and
more weakly with R4R5, and pronouns (PRON) with R2R3. Prepositions
appear to be very closely associated with the single position R1. Verbs
(VERB) are very strongly associated with L2L1 and R2 and adverbs
(ADV) more weakly with L2L1. Punctuation (XXX) appears to be
Table 10. Z-scores for individual slots and 2-word and 3-word spans in
the 10-word window.
L5 L4 L3 L2 L1 R1 R2 R3 R4 R5
ART 0.80 1.53 2.25 4.07 5.33 4.97 2.46 4.09 0.26 0.80
ADJ 0.25 1.02 1.17 1.94 6.07 5.92 4.85 0.10 0.41 1.02
SUBST0.83 0.92 3.53 1.59 4.41 9.45 5.96 2.18 0.24 1.12
PRON 0.67 0.48 0.86 1.43 3.52 4.86 0.47 4.11 0.85 1.23
PREP 3.34 3.48 4.65 2.90 6.84 25.59 5.24 1.44 0.85 0.27
VERB 3.57 3.09 2.85 5.60 21.17 6.96 13.21 4.30 2.85 1.76
ADV 0.49 0.91 1.55 1.33 2.90 3.03 1.76 0.36 1.33 1.76
XXX 0.43 0.43 2.40 4.10 6.22 3.53 4.95 4.24 3.11 0.43
CONJ 3.37 5.65 0.63 3.93 3.93 2.00 0.51 0.51 1.77 1.09
L5L4 L4L3 L3L2 L2L1 R1R2 R2R3 R3R4 R4R5
ART 2.25 1.23 0.57 2.75 2.13 8.54 6.61 3.15
ADJ 3.72 3.07 2.42 1.05 2.99 1.12 4.26 3.61
SUBST 6.06 9.14 10.92 5.31 3.60 1.54 5.92 6.68
PRON 4.52 4.66 3.31 0.21 0.06 6.28 6.01 2.23
PREP 0.02 0.91 0.50 2.05 19.23 0.12 3.22 4.05
VERB 1.14 1.66 7.80 24.79 10.28 12.16 0.80 2.59
ADV 2.35 1.60 1.30 4.45 0.05 2.35 2.65 1.15
XXX 4.40 3.00 0.40 2.30 4.00 1.50 0.20 2.50
CONJ 9.47 7.54 0.77 2.46 4.15 2.38 3.99 5.12
L5L3 L4L2 L3L1 R1R3 R2R4 R3R5
ART 1.84 1.00 0.46 2.24 1.74 6.97
ADJ 3.04 2.50 1.97 0.85 2.45 0.91
SUBST 4.95 7.46 8.92 4.33 2.94 1.26
PRON 3.69 3.80 2.70 0.17 0.05 5.13
PREP 0.01 0.75 0.41 1.67 15.70 0.10
VERB 0.93 1.35 6.37 20.24 8.39 9.92
ADV 1.92 1.31 1.06 3.63 0.04 1.92
XXX 3.59 2.45 0.33 1.88 3.27 1.23
CONJ 7.74 6.16 0.63 2.01 3.39 1.94
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attracted by R1R2 and L5L4 and conjunctions by L5L4 and R1R2.
Summary
Before moving on to a more detailed look at the data with the c5
tagset, it is probably a good point at which to look back and take stock
of the techniques we have been using and the results they have helped
produce. With raw frequencies and the mosaic plot, it is particularly
easy to see when items are not attracted to particular positions.
However, with some exceptions (e.g., prepositions at R1), it is not always
clear where to draw the line between possible associations and
non-associations. The statistics-assisted approach has the advantage of
ﬁgures, z-scores, that can be used as the basis for comparing colligation
strengths at positions spanning one, two and three slots and a cuto# for
making judgements about signiﬁcance. Fortunately, however, there
appears to be quite good agreement between them on the associations
suggested, especially if we take into account that I may have been
overly conservative in my judgements or that an alpha level of 0.01 for
the z-scores may be overly liberal in this situation (Table 11).
Table 11. Summary of colligation positions
L5 L4 L3 L2 L1 R1 R2 R3 R4 R5
ART ART
ADJ ADJ ADJ ADJ
SUBST SUBST SUBST SUBST SUBST
PREP PRON
PREP
VERB VERB VERB
ADV ADV
XXX XXX
CONJ CONJ CONJ CONJ
a BOLD indicates agreement, grey letters a judgement based on raw fre-
quencies and visualisation techniques and grey italics a judgement made
on the basis of the z-score.
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C5 Tagset
Raw Frequencies and Intuitive Judgements
This section will look at the c5 tagset data for the parts of speech
where signiﬁcant di#erences are expected in the syntactic behaviour of
the more ﬁne-grained c5 part of speech classes that make up each POS
class. The POS classes involved are verbs (VERB), adverbs (ADV),
prepositions (PREP), punctuation (XXX) and nouns (SUBST). The
analysis will be largely based on frequency data and visual
representations of them, as above, but the plots are not shown. The goal
is to improve the POS tag contingency table and carry out a ﬁnal
colligation analysis.
The link-verb BE, 301 occurrences, or 0.83 per occurrence of on
hand, shows a strong bias towards the left of the node and is particularly
attracted to L1 207 and possibly L2 43 (Table 12). This general
tendency is also found with the more detailed c5 categories.
The lemma HAVE occurs 47 (0.13 per occurrence of on hand), and
has a clear left bias, with the verb tending to occur at L1 8, L2 8and
L3 8 and to avoid R1 0 and R2 0 (Table 13). Frequencies of the
subcategories are low, but there seems to be nothing to suggest that any
do not follow the general trend, except possibly for the base form have
(VHB), which also tends to occur at R3 4.
Collectively lexical verbs (including the four occurrences of DO)
Table 12. Contingency table of frequencies of tags related to the link-verb
BE in a ten word window around on hand
Frequency
Total Left L5 L4 L3 L2 L1 R1 R2 R3 R4 R5 Right
VBB 44 41 1 2 2 11 25 0 0 0 2 1 3
VBD 104 100 5 5 7 9 74 1 0 0 0 3 4
VBG 7 6 0 0 0 3 3 0 0 0 0 1 1
VBI 93 89 0 0 0 5 84 0 1 0 3 0 4
VBN 8 6 0 0 0 2 4 0 0 0 0 2 2
VBZ 45 34 2 1 1 13 17 1 0 4 6 0 11
Total 301 276 8 8 10 43 207 2 1 4 11 7 25
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occur 357 times (0.99 per occurrence of on hand), most frequently at R2
175 and least frequently at L2 5, L3 17 and R1 3 (Table 14).
However, the inﬁnitive form (VVI) appears to behave very di#erently
from the other forms. One very clear di#erence is that it displays a very
strong bias towards the right of the node, is very strongly be attracted
to R2 170 and tends to avoid all positions on the left of the node and
R1 0. In contrast, the other forms (Total  VVI) are attracted to L1
25, L4 21 and R5 25 and repelled by L2 4, R1 3 and R2 5.
The other subcategories appear to follow this general pattern.
Modal verbs (VM0) appear 98 times (0.27 per occurrence of on hand)
Table 13. Contingency table of frequencies of tags related to the verb
HAVE in a ten word window around on hand
Frequency
Total Left L5 L4 L3 L2 L1 R1 R2 R3 R4 R5 Right
VHB 18 10 2 1 2 1 4 0 0 4 2 2 8
VHD 12 10 3 2 1 2 2 0 0 1 0 1 2
VHG 4 4 0 0 2 1 1 0 0 0 0 0 0
VHI 9 8 0 3 1 4 0 0 0 0 1 0 1
VHN 1 1 0 0 0 0 1 0 0 0 0 0 0
VHZ 3 3 1 0 2 0 0 0 0 0 0 0 0
Total 47 36 6 6 8 8 8 0 0 5 3 3 11
Table 14. Contingency table of frequencies of tags related to lexical verbs
including DO in a ten word window around on hand
Frequency
Total Left L5 L4 L3 L2 L1 R1 R2 R3 R4 R5 Right
VVB 36 18 5 10 1 0 2 0 1 2 4 11 18
VVD 29 14 2 1 5 0 6 1 0 5 5 4 15
VVG 19 7 2 2 1 0 2 0 5 3 3 1 12
VVI 220 18 6 3 4 1 4 0 170 8 12 12 202
VVN 45 36 7 8 5 2 14 1 0 0 1 7 9
VVZ 12 5 1 0 1 2 1 1 0 1 3 2 7
Total 357 98 23 24 17 5 29 3 175 18 26 37 259
Total-VV1 137 80 17 21 13 4 25 3 5 10 14 25 57
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and are particularly attracted to L2 59 but repelled by L1 0 and all
positions to the right of the node. (Table 15).
Adverbs (ADV) occur with a frequency of 181, 0.5 per occurrence of
the node with L1 36 the most common position (Table 16). They
appear least at R1 8. General adverbs (AV0) occur 132 times, or 0.36
per occurrence of on hand and appear to be attracted to L1 34. In
contrast, adverb particles (AVP), which appear 27 times (0.7 per
occurrence of the node) appear to be particularly attracted to R3 12
and repelled by L1 1, L2 0, L3 1, L4 1 and R1 1. Wh-adverbs
(AVQ) are too infrequent to infer any patterns.
The PREP category is rather homogenous, consisting of the
inﬁnitive marker to (TO0) and the syntactically atypical preposition of
(PRF), as well as more “conventional” prepositions (PRP), e.g., in, on, at,
etc.. The inﬁnitive marker appears 220 times, or 0.61 per occurrence of
on hand, and occurs particularly frequently at R1 170, which would
appear to be more than coincidental, given the 170 inﬁnite verb forms at
R2 (Table 17). The preposition of (PRF) is relatively uncommon,
occurring 53 times (0.15 times per occurrence of the node) and appears
Table 15. Contingency table of frequencies of modal verbs in a ten word
window around on hand
Frequency
Total Left L5 L4 L3 L2 L1 R1 R2 R3 R4 R5 Right
VM0 98 76 2 5 10 59 0 4 3 5 3 7 22
Table 16. Contingency table of frequencies of adverbs in a ten word
window around on hand
Frequency
Total Left L5 L4 L3 L2 L1 R1 R2 R3 R4 R5 Right
AV0 132 88 13 14 12 15 34 7 9 12 9 7 44
AVP 27 5 2 1 1 0 1 1 2 12 3 4 22
AVQ 9 5 3 1 1 0 0 0 2 0 1 1 4
Total 168 98 18 16 14 15 35 8 13 24 13 12 70
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to avoid positions close to the node, being attracted to positions
relatively distant from the node, L4 9, R4 13 and R5 11. The
typical preposition types (PRP), which appear 170 times (0.47 per
occurrence of on hand) appear most frequently at R1 52.
The major category of the punctuation (XXX) class is the PUN
(general separating mark) class. Given that it accounts for 311 of 339
(92) occurrences of the XXX class, their distribution is very similar,
PUN is attracted by the same position, R1 72 and repelled by the same
positions L1 5 and R2 9 (Table 18).
Nouns in general are strongly biased to appear to the right of the
node and have a tendency to occur at L2 123, L3 143, and R4 109
(Table 19). The distribution of proper nouns (NP0), which occurred 170
times, 0.47 per occurrence of the node, looks somewhat di#erent. These
are strongly biased to occur to the left of the node and are attracted to
all positions from L2 42, and L3 54 and repelled by L1 1 and all
Table 17. Contingency table of frequencies of prepositions (including the
inﬁnitive marker TO0) in a ten word window around on hand.
Frequency
Total Left L5 L4 L3 L2 L1 R1 R2 R3 R4 R5 Right
TO0 222 32 4 3 5 20 0 170 3 3 8 6 190
PRP 170 36 13 11 6 6 0 52 7 27 20 28 134
PRF 53 21 7 9 4 1 0 0 1 7 13 11 32
Total 445 89 24 23 15 27 0 222 11 37 41 45 356
Table 18. Contingency table of frequencies of punctuation in a ten word
window around on hand.
Frequency
Total Left L5 L4 L3 L2 L1 R1 R2 R3 R4 R5 Right
PUN 311 145 43 45 32 20 5 72 9 17 27 41 166
PUL 4 0 0 0 0 0 2 2 0 0 0 4
PUR 6 3 2 0 0 0 1 0 0 1 1 1 3
PUQ 18 6 2 2 1 1 0 1 4 2 0 5 12
Total 339 154 47 47 33 21 6 75 15 20 28 47 185
198
positions on the right.
The remaining nouns types (Total  NP0) display some behavioural
variation, non-count and collective nouns (NN0), singular nouns (NN0)
and plural nouns (NN2), but collectively appear to display an attraction
for L3 143 and the peripheral positions R4 109 and R5 90.
Based on the above analysis, the original contingency table (Table
9) will be revised by replacing the:
VERB class with a VB class that aggregates the frequencies of the
members of BE lemma, a VH category that aggregates the
frequencies of the members of HAVE lemma, a VVI class and a
VV- category that aggregates the frequencies of remaining
members of the lexical verb class (VVB, VVZ, VVB, VVD and
VVN)
ADV (adverb) class with the AV0 (general adverbs) class and
discarding the infrequent AVP (adverb particle) and AVQ
(wh-adverb) classes
PREP (preposition) class with a TO0 (inﬁnitive marker) and PRP
(typical preposition) class (and discarding the atypical PRF (of)
class)
XXX (punctuation) class with a PUN (general separating mark)
class and discarding the infrequent PUL (left bracket), PUR (right
bracket) and PUQ (quotation mark class
Table 19. Contingency table of frequencies of nouns in a ten word window
around on hand.
Frequency
Total Left L5 L4 L3 L2 L1 R1 R2 R3 R4 R5 Right
NP0 170 148 22 29 54 42 1 0 7 7 3 5 22
NN0 25 20 1 3 6 5 5 0 1 1 1 2 5
NN1 476 241 63 49 62 38 29 4 32 58 78 63 235
NN2 192 112 11 17 21 38 25 5 5 18 27 25 80
Total 863 521 97 98 143 123 60 9 45 84 109 95 342
Total-NP0 693 373 75 69 89 81 59 9 38 77 106 90 320
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SUBST (noun) class with an NP0 (proper noun) class and an NN-
class that aggregates the frequencies of the NN0 (non-count and
collective noun), NN1 (singular noun) and NN2 (plural noun) class
The ﬁnal contingency table is shown in Table 20 and in graphic
form in Figure 2. The BE lemma (VB) appears to have a very strong
association with L1 207, and the weaker association with L2 43 and
appears to be repelled at all other positions. The HAVE lemma (VH) has
no particularly strong associations with any position and is repelled by
positions R1 and R2. Lexical verbs excluding the inﬁnitive form (VV-)
are weakly associated with L1 and the peripheral position R5. The
inﬁnitive forms of lexical verbs (VVI) are very strongly associated with
R2 170 and the colligation-related inﬁnitive marker to (TO0) is equally
strongly associated with R1 170. Modal verbs (VM0) are very
strongly associated with L2. General adverbs (AV0) are moderately
strongly associated with L1 34. Prepositions have a moderately
strong association with R1 52 and weak associations with R3 27
and the peripheral R5 28. Punctuation (PUN) has a strong association
with R1 72. Proper nouns (NP0) have moderately strong associations
Table 20. Revised contingency table of frequencies of tags a ten word
window around on hand
Frequency
Total Left L5 L4 L3 L2 L1 R1 R2 R3 R4 R5 Right
VB 301 276 8 8 10 43 207 2 1 4 11 7 25
VH 47 36 6 6 8 8 8 0 0 5 3 3 11
VV- 137 80 17 21 13 4 25 3 5 10 14 25 57
VVI 220 18 6 3 4 1 4 0 170 8 12 12 202
VM0 98 76 2 5 10 59 0 4 3 5 3 7 22
AV0 132 88 13 14 12 15 34 7 9 12 9 14 76
TO0 222 32 4 3 5 20 0 170 3 3 8 6 190
PRP 170 36 13 11 6 6 0 52 7 27 20 28 134
PUN 311 145 43 45 32 20 5 72 9 17 27 41 166
NP0 170 148 22 29 54 42 1 0 7 7 3 5 22
NN- 693 373 75 69 89 81 59 9 38 77 106 90 320
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with L2 42 and L3 54. Other nouns (NN-) appear to have no
associations with any position and are strongly repelled by R1 and more
moderately by R2.
Z-scores: A Statistics-aided Approach
The statistically-aided analysis suggests that BE (VB) is strongly
attracted to L1 and more weakly to L2. Modal verbs (VM0) also appear
to be strongly attracted to L2, suggesting a relationship between.
HAVE (VH) appears to be weakly attracted to the 3-slot span L3L1, and
lexical verbs (VVI) very weakly to L5L3. The inﬁnitive form of lexical
verbs (VVI) displays a vey strong preference for L2 and the closely
related inﬁnitive marker (TO0) has a similarly very strongly preference
for the adjacent slot, L2. Typical prepositions (PRP) are weakly related
to R1 and to R3R5. Punctuation (PUN) is also weakly related to the span
R1R3. Proper nouns (NP0) are strongly and other nouns (NN-) more
moderately associated with the L4L2 span that largely precedes the
Figure 2. Mosaic plot of the data in Table 20
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Table 21. Final z-scores for individual slots and 2-word and 3-word
spans in the 10-word window.
L5 L4 L3 L2 L1 R1 R2 R3 R4 R5
VB 1.57 1.57 1.03 7.85 51.96 3.18 3.45 2.64 0.76 1.83
VH 0.82 0.82 1.78 1.78 1.78 2.08 2.08 0.33 0.63 0.63
VV- 1.79 1.01 2.57 4.33 0.23 4.53 4.14 3.16 2.38 0.23
VVI 0.69 1.76 1.40 2.47 1.40 2.82 57.44 0.01 1.43 1.43
VM0 2.11 1.05 0.72 18.09 2.82 1.40 1.76 1.05 1.76 0.34
AV0 0.59 0.33 0.84 0.08 4.78 2.12 1.61 0.84 1.61 0.33
TO0 0.55 0.98 0.11 6.44 2.29 71.89 0.98 0.98 1.20 0.33
PRP 2.76 3.14 4.10 4.10 5.24 4.68 3.90 0.09 1.42 0.10
PUN 0.52 0.84 1.23 3.13 5.51 5.12 4.87 3.61 2.02 0.20
NP0 2.54 4.49 11.46 8.11 3.31 3.59 1.64 1.64 2.75 2.20
NN- 0.48 1.15 1.09 0.19 2.28 7.89 4.64 0.26 3.00 1.20
L5L4 L4L3 L3L2 L2L1 R1R2 R2R3 R3R4 R4R5
VB 0.41 0.79 7.45 44.92 2.06 1.68 0.22 0.79
VH 2.62 3.30 3.98 3.98 1.47 0.24 1.26 0.58
VV- 1.64 1.08 1.27 0.39 2.51 1.54 0.30 1.78
VVI 0.26 0.24 0.74 0.74 40.61 42.62 3.02 4.02
VM0 0.24 1.76 15.30 12.79 0.24 0.01 0.01 0.51
AV0 2.12 1.94 2.12 6.09 0.13 1.03 1.03 1.39
TO0 0.54 0.85 6.09 4.55 51.76 0.23 1.77 2.70
PRP 0.47 1.41 2.09 2.90 4.26 0.88 2.64 2.77
PUN 5.42 4.18 1.38 1.65 4.63 1.54 0.48 3.17
NP0 7.51 13.82 16.38 5.93 1.16 0.22 0.57 0.96
NN- 5.14 6.25 7.20 4.82 2.56 2.84 8.24 9.27
L5L3 L4L2 L3L1 R1R3 R2R4 R3R5
VB 1.89 7.33 38.23 1.06 0.34 1.27
VH 4.37 4.92 5.48 0.19 1.03 1.86
VV- 2.80 1.34 1.79 0.92 0.32 2.58
VVI 1.03 0.01 0.21 34.80 37.25 4.92
VM0 1.85 13.52 12.49 0.83 0.62 1.44
AV0 3.50 3.79 6.75 1.88 2.17 2.91
TO0 1.70 5.73 4.98 43.02 2.20 2.96
PRP 0.28 0.49 1.70 6.45 2.92 5.24
PUN 7.35 5.25 1.58 5.34 1.22 4.15
NP0 14.82 18.04 13.53 0.18 0.66 0.34
NN- 9.97 10.36 9.71 2.90 9.19 12.56
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preferred position of BE (VB), suggesting that the subjects of BE are
relatively often named. Other nouns are also attracted to L4L2, but
more moderately, and to R3R5.
A summary of the ﬁndings is shown in Table 22. It indicates that
there several, clear, contiguous, canonical constructions. To the left of
the node, there is BEon hand (as indicated in COBUILD) and to the
right on handTO0VVI. The sheer frequency of BE and TO0 further
strongly suggests that these two constructions combine to create a third
construction, namely BEon hand TO0VVI. Within this pattern,
there appear to slots for optional items; [VM0]BE[AV0]on hand
TO0VVI. Other constructions are on handPRP and on handPUN.
These may also combine with BEon hand. A non-contiguous
colligation could be with proper nouns (NP0on hand).
Brieﬂy returning to the example sentences in CALD and COBUILD,
it seems that only CALD has an example that conforms to an extended
canonical patterns found here; ‘A 1200-strong military force will be on
Table 22. Revised summary of colligation positions
L5 L4 L3 L2 L1 R1 R2 R3 R4 R5
BE BE
TO0
VVI
VV-
VM0
HAVE HAVE HAVE
AV0
NP0 NP0 NP0
NN- NN- NN- NN- NN- NN-
PRP PRP PRP PRP
PUN PUN PUN
ART ART
ADJ ADJ ADJ ADJ
PRON PRON
CONJ CONJ CONJ CONJ
a BOLD indicates agreement, grey letters a judgement based on raw fre-
quencies and visualisation techniques and grey italics a judgement made
on the basis of the z-score.
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hand to monitor the ceaseﬁre. ‘ More common is the construction HAVE
NN-on handTO0 (ALD: ‘For those of you who don’t have an atlas to
hand, Newcastle is a city in the north-east of England’ and COBUILD: ‘The
Bridal Department will have experts on hand to give you all the help and
advice you need’). The other example in the COBUILD, ‘There was simply
no cash on hand to meet the cost of food’, follows the existential there
pattern EX0BENN-on handTO0. Neither of these patterns, or
the bigrams formed on the left of the node (NN-on hand has been
found to be signiﬁcant (statistically or otherwise) in this study, which
suggests that these patterns may not be very frequent and therefore not
the most useful for learners (Nation 1990, 2001) or of the most interest
to them Stubbs (2007). We shall now continue with a more traditional
analysis using concordances.
Collocation and MeaningConcordances
In this section we will move away from the abstract grammatical
classes used so far and move to the concrete data, the actual instances of
on hand in the BNC. We shall begin by looking at a concordance of all
occurrences of the NN11on hand construction in order to ﬁnd whether
the analysis so far has missed anything signiﬁcant.
Altogether there were 5112 occurrences of NNon hand. Fifteen of
these have the pattern HAVENNon hand, one of the patterns in both
CALD and COBUILD. Ten example concordance lines are shown below.
The next ten sample concordance lines shows the next most
frequent extended construction containing NNon hand, EX0
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(existential there)NNon hand 18, which was also found in one of
the examples in COBUILD.
The only other extended construction with more than six exemplars
was withNNon hand 9.
In contrast to these, and as suggested by the colligation analyses above,
the most frequent construction was BEon hand 256. These
combined further to create ﬁve extended constructions. The most
common of these was also suggested by the colligation analyses, BEon
handTO0VVI.
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Also predicted by the colligation analysis was the extended construc-
tion in handPUN 72 and, albeit weakly, in handCONJ 20. A
sample of the 39 instances I which these co-occurred with BE is show
below.
Another predicted pattern was in handPRP 52. The most common
prepositions in this position were for 14 and with 11.
In addition to the above constructions, there are twelve instances of
the idiomatic expression on hand and foot (with some variations), which
was suggested by the key word analysis. Interestingly they are all in the
passive voice.
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Also suggested by the key words was a possible relationship with sport.
The instances in the BNC are mostly about goal or try scorers and
mostly have the pattern BEin handTO0VVI.
SUMMARY AND CONCLUSIONS
The process of this exploratory investigation of on hand has been to
‘drill down’ through the more abstract layers, key words, and
coarse-grained and ﬁner-grained colligations, making predictions based
on the ﬁndings at these levels, and ﬁnally seeing if we can conﬁrm them
at the level of the instance. We have also looked at the entries in two
learners dictionaries, and found that the example sentences they
provide do not show the most frequent and, therefore, the most useful
patterns of use for learners. In this section we will also look at the data
and further suggest that the deﬁnitions could also beneﬁt from some
rewriting.
The key words indicated that on hand had a strong relationship
with words in the link-verb BE (be, were and are), and with the
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prepositions, to and with. Both colligation analyses conﬁrmed the strong
relationships with BE. The coarse-grained analysis showed an
association with prepositions (PREP), and the ﬁner-grained analysis
indicated that there were two relationships: one very strong one with
the inﬁnitive marker (TO0) and the other with typical prepositions
(PRP). At the lexical level, words like help, advice, advise, answer, o#er
and give frequently appear, consistent with the indications of the key
words, especially in the verb slot in the on handTO0VVI
construction (see concordance samples above). Human participants,
experts and sta#, also appeared close to the node. The modal verb will
was also quite frequent.
In contrast to these, personal pronouns and possessives (our, you,
your) which had high keyness values, did not seem to occur close to the
node, and there was therefore little evidence from the concordances of
an orientation towards 1st/2nd person or an ‘involved’interpersonal
function.
A number of the concordances were related to sport, as indicated by
the key words goal and ball. In these cases, the instances were from
match reports and always included personal names, usually as part of
the extended construction X (NP0)wason handTO0VVI. The
possibility of this pattern was suggested by the ﬁner-grained colligation
analysis. The key word analysis also indicated that the idiom wait on
hand and foot was present in the corpus.
To ﬁnish, we will go back to the dictionary deﬁnitions. These were:
CALD: near to someone or something, and ready to help or be
used if necessary
COBUILD: If someone or something is on hand, they are near and
able to be used if they are needed.
Francis, et al: These nouns are used to indicate that someone is
ready to do something if they are needed.
On the evidence of this study, it would appear that the CALD deﬁnition
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ﬁts the corpus data better. Unlike COBUILD, it includes the concept of
help that the phrase appears to be strongly imbued with. At the same
time, it appears to ignore the, admittedly less frequent, association with
action, as we see in the sport-related instances. There is, I think, very
little evidence in the data to suggest that human participants are being
used or exploited. This seems to be reserved for the non-human
participants. I would suggest that two deﬁnitions would be useful: one,
following Francis, et al, for human participants and the other for
non-human participants. These would be:
1. If someone is on hand, they are ready to do something,
especially something helpful.
2. If something is on hand, it is ready to be used.
Of course whether there is any pressing need for a relatively rare
expression like on hand to be taught to the great majority of our English
learners is another issue, and one that could be usefully taken up in a
future paper.
NOTES
1 Xaira 1.25 is available http://sourceforge.net/projects/xaira/.
2 The electronic version was used for this study.
3 The electronic version was used for this study.
4 A claim I ﬁnd intuitively very doubtful.
5 v-link refers to copula verbs.
6 Figures for texts classed (in the BNC) as unclear and unspeciﬁed have not
been included in the tables, which means that overall ﬁgures may vary.
7 The FLOB corpus contains about one million words in 500 text samples
written in 1991. Its content parallels that of the 1961 London-Oslo-Bergen
(LOB) corpus.
8 Interestingly the FLOB corpus contains no examples of on hand.
9 Since Xaira does not compute z-scores for single positions (apart from
those adjacent to the node), which is what I felt preferable, a script to do
the calculations was written in the AWK scripting language.
10 The other visualisation tools, association and double-decker plots, used in
the analysis are not shown.
11 All nouns, including proper nouns (NP0), which occurred only once in this
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construction.
12 Excluding six sentences in which hand was part of a compound noun, e.g.,
‘hand luggage’, or used literally, e.g., ‘cheek on hand’.
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